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Successive failures in attempts to deal with peat as fuel on a com-
mercial scale have been so discredited that there is great danger
that Irish engineers and capitalists—remembering these failures and
not inquiring into the causes—may allow the exploitation of our great
industrial asset to pass into the hands of outsiders—to their profit and
not to our credit.

I am, however, firmly persuaded that through work already done
and advances already made it is a very ordinary bit of engineering
work, and that it can be undertaken whenever the capitalists will find
the money. Lest it should be supposed that this is an over-statement,
let me put the matter in a way which will appeal to engineers. In
Engineering, vol. 83, p. 65b, 1907, an account of a recent test of a peat
gas and ammonia recovery plant was given as follows, the gas
being used to drive a gas engine : " The method adopted in the
experiments at Winnington was Dr. Caro's process for the gasi-
fication of inferior fuels by means of air and superheated steam.
The experiments were made in the Mond gas plant, and the resulting
gas utilised in the gas engines; the superintending engineer was
not informed that he was burning a special mixture, and he did
not notice any difference. The peat came from Italy, the special
machinery having been constructed for that country. Altogether 650
tons of this peat were gasified. The peat contained about 40 per cent,
of water—the percentage varied—and in the dry state 15*2 per cent, of
ashes, volatile substances 43'8 per cent, nitrogen r6 per cent., and 34
per cent, of carbon. A ton of dry peat yielded 1,780 cubic metres of gas
of 1,360 large calories (about 150 B.Th.U. per cubic foot), and 118 lbs.
of ammonium sulphate ; this amount of ammonia was really obtained,
and not only calculated. The gas generated was partly utilised for
raising the steam required for the process, and also for evaporating the
ammonium sulphate, and it gave, in addition, 480 horse-power hours in
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the internal-combustion engine—that is to say, the ton of dry peat
yielded 480 horse-power hours, in addition to 66 per cent, of its contents
of nitrogen as ammonium sulphate. An estimate of the cost shows that
under such conditions peat and producer gas has a good prospect of
being financially successful. Not. reckoning the value of the ammonium
sulphate, the horse-power hour cost less than o-o6d."

A fortnight later Mr. E. S. Mond wrote, referring to the above
quoted article : " These tests were carried out solely by my com-
pany at its engineering works at Stockton-on-Tees, where the Mond
plant is manufactured, and it is quite correct that the peat gas was
turned into the gas engine driving the works by ordinary Mond
gas without the change being noticed by those in charge of the
engines. In consequence of this, we have now concluded a con-
tract with the Societa per 1'Utilizzazione dei Combustibili Italiana,
Milan, for a 2,000-H. P. ammonia-recovery peat-gas plant for a central
electrical distribution station to be driven by gas engines consuming
peat gas. This plant is now being constructed at our works, and we
expect that it will be operating at the end of this year. We have also
utilised successfully Swedish and other peats."

It does not appear from the extract (which is all the information I
have) that the waste heat is to be utilised in the Italian case to dry the
peat, and under the climatic conditions of Italy this may not be
necessary ; but I am perfectly satisfied that it cannot be relied on in
Ireland, where we have 2,500 million tons of easily accessible fuel, but
water-logged to the extent of 90 per cent.

The one thing which distinguishes the scheme of utilisation from
all others tried here is this, that it makes available for the absolutely
necessary drying 60 per cent, of the total heat value of the peat.
After it has thus been made possible from an engineering point of
view, the recovery of the sulphate of ammonia makes it profitable
as a commercial undertaking, or perhaps it would be more accurate
to say that the value of the sulphate of ammonia per ton of dry
peat covers, and, in my opinion, more than covers, the cost of getting
the peat and reducing it to such a state of dryness as enables the rest of
the drying process to be carried out in the producer. Let us first con-
sider the question of the value of the sulphate of ammonia per ton of
dry peat, which, it is scarcely necessary to say, is recovered by passing
the gas through sulphuric acid. On this point there is a fair agreement.

Engineering, in the extract quoted, gives 118 lbs. "really obtained
and not only calculated." Mr. Rigby, in a paper read in March, 1906,
before the Engineering and Scientific Association of Ireland, gave
130 lbs., and I have a recent analysis of peat samples, taken by myself
from three different levels in an Irish bog from which an expert in
producer plant states 85 lbs. per ton of dry peat is recoverable ; the
figure varies according to the percentage of nitrogen in the peat and
the manner of working the plant. Taking the last figure, we have 1 ton
of sulphate of ammonia for every 26-5 tons of dry peat. Now, a ton
of sulphate of ammonia is worth £12, and the sulphuric acid is worth
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about £i IOS., leaving a net value (exclusive of labour, interest, and
depreciation of plant) of ^10 ios., or 7s. n d . per ton dry peat—say, 7s.
Now 7s. per ton of dry peat is 3s. per ton of peat containing 40 per cent,
of moisture (air-dried peat), so that virtually the problem of peat utilisa-
tion is narrrowed down to the getting of peat equal to air-dried at a
cost as near 3s. per ton as possible. If it can be got at that price we
have fuel free.

It is not possible in this country to get air-dried peat at 3s. per ton
with manual labour and open-air drying, as is the universal practice in
Ireland ; but there is no reason why it should not be got and dried at
this price if machine getting and drying by waste heat be adopted. Of
machine getting and treatment we know nothing in this country, where
the cheapness of seaborne English coal makes peat valueless except to
supply local requirements, but in other countries where fuel is dearer
machinery is extensively used. The following particulars give an idea
of the cost of operation of some of the systems. The first (Brosowsky)
is a simple hand-operated machine, of which 13,000 were made for
Pomerania and Mecklenburg during the first five years of its introduc-
tion. It is also the simplest. With this machine the yield, reduced to
dry peat, is said to be 2 tons cut and laid to dry per man per day, and
the cost for labour would, therefore, be is. 6d. per ton of dry peat. A
much more elaborate Swedish machine (the " Anrep") is stated to deal
with the equivalent of 42 tons of dry peat per day of 10 hours at a cost
of 3s. 4d. per ton of dry peat, and takes as power 10 brake-horse-power
hours per ton of dry peat, which seems a very excessive allowance. A
still more elaborate German machine, the Schlickeysen, or Dolberg, is
said to do only 3"8 tons of dry peat in a 10 hours' day, at a cost, inclusive
of hand digging of peat, of 2s. 6d. per ton of dry peat, with an expendi-
ture of 5 B.H.P. per ton of dry peat. The first machine gives peat in
sods of the wetness of the bog (say 90 per cent.), and it would probably
be used for getting a summer harvest of air-dried peat when the season
favoured, for no man wants to do by machinery and artificial heat what
Nature, when in the mood, can do more cheaply. The second machine
is one of a very numerous class in which the peat is macerated, forced
through nozzles, and cut into briquettes. The briquettes contain about
80 per cent, moisture. The third employs maceration and pressing in
a modified sewage sludge press; it delivers the peat with 50 to 60 per
cent.* moisture. It is then most effective, but it is slow, and the necessity
of using bags to contain the peat during compression, which appears to
be absolutely necessary where a high degree of compression is attained,
is not desirable; but, on the other hand, it is effective in the extraction
of moisture, it necessitates no atmospheric drying—with the inevitable
handling—it delivers the peat in a suitable form for artificial drying,
and its stated cost of operation is well within our requirements.

That the work can be done at or about this price of 2s. 6d. per ton
of dry peat I have been assured by Mr. Lennox, an engineer and
expert in this matter of peat getting and drying, and the inventor of
drying apparatus now in successful operation.



1907.] OF DUBLIN LOCAL SECTION. 109

The vital question then is : Is there enough waste heat available to
deal with the moisture contained in the peat after the surplus moisture
has been pressed out by power, or drained and dried out by exposure ?
First let us clearly know what we have to do. Turf in situ may contain
90 per cent, of moisture : it can be fed into the producer with 40 to 45
per cent, of moisture, the heat of the escaping gases (which must in
any case be cooled before use) extracting that amount of moisture from
the peat as it approaches the combustion zone. By pressure, or
drainage, and exposure, the 90 per cent, of moisture can be reduced to
70 per cent., so that the problem reduces itself to this : Is it possible to
reduce peat from 70 per cent, of moisture to 45 per cent, of moisture
by the waste heat of the gas engines at a realisable efficiency of utilisa-
tion of the waste heat ? To fix our idea, let us consider 100 lbs. of dry
peat (chemically dry). At 90 per cent, moisture this will be associated
with 900 lbs. of water; at 70 per cent, with 233 lbs. ; at 50 per cent, with
100 lbs.; at 45 per cent, with 82 lbs. We have, therefore, to evaporate
233 — 82 = 151 lbs. of water, and, taking 1,100 B.Th.U. per pound of
water, we shall require 166,100 B.Th.U. If drying by compression or
exposure to 60 per cent, moisture were resorted to, we should require
to evaporate" 150 — 82 = 68 lbs., requiring 74,800 B.Th.U. Now,
100 lbs. of dry peat contains 864,400 B.Th.U. (from the analysis
already referred to), and of this 648,000 is realisable as gas—the
Mond trial gave 675,000. Assuming this gas to be used in a gas-engine
with a thermal efficiency qf 30 per cent., 194,400 B.Th.U. will be given
as power ( = 76 indicated-horse-power hours), and 454,900 B.Th.U.
will appear as waste heat in exhaust and cooling water. The required

efficiency of utilisation will then be = 36 per cent, if peat be dried

to 70 per cent, moisture, and — = 16 per cent, if peat be dried to
' v 454.OOO _ F v

60 per cent, moisture.
The question then arises, Is that a realisable efficiency in^ actual

practice ? I have but one recorded trial from which it is possible to
estimate the efficiency. In a 10 hours' test of the " Dobson " dryer as
recorded in the " Report of the Bureau of Mines," Toronto, 1903, the
following results were obtained : " Weight of air-dried peat charged
into the dryer, 29,300 lbs., containing 34*21 per cent, water ; weight of
peat discharged from dryer, 23,000 lbs., containing 1661 per cent,
water. The weight of water evaporated was 6,300 lbs. Air-dried
peat containing 34 per cent, water was used as fuel at the rate of
3,145 lbs. per day (of 10 hours)." From this data we can estimate the
efficiency so: 3,145 lbs. peat, 34 per cent, moisture, consists of
2,096 lbs. dry peat and 1,048 lbs. moisture; adding to this latter
the 6,300 lbs. of water evaporated from the peat we have a total of
7,348 lbs. of water evaporated by the combustion of 2,096 lbs. of dry
peat. The efficiency, therefore, was • \- &-?— = 45 per cent. As
" , . y> > 2 )O95 x 8,644 ^D y

we'require-only an efficiency of 36 per cent , we are evidently well
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within the limits of practical efficiency. This is the more certain
because the heat available was not in this experiment used to the best
advantage, as the heat carried away in the escaping gases and
evaporated moisture was allowed to escape to the atmosphere without
further utilisation, which certainly would not be done if it were sought
to use a fixed quantity of heat to the best advantage. Note also that
peat was dried from 34 per cent, of moisture down to 16 per cent,
moisture, within which range it is reasonable to suppose the efficiency
would be less than from 70 per cent, to 45 per cent. Of power to get
pressure assistance in the drying of the peat there is ample—76 I.H.P.
per 100 lbs. dry peat, or, say, over 1,000 brake-horse-power hours per
ton, 10 per cent, of which would certainly provide all the power
necessary for the getting, conveying, pressing, and drying of the peat.

Two matters have not yet been dealt with : the heat necessary to
raise steam for the producer and the heaf necessary to evaporate the
sulphate of ammonia. The first amounts to that necessary to convert
about 25 lbs. of water at the temperature of cooling water of engine to
steam ( = 27,500 B.Th.U. about) per 100 lbs. of peat. For the second
I have no data, but as the amount of sulphate of ammonia is only about
3-3 lbs. per 100 lbs. of peat it should not amount to much. It is,
of course, a waste of heat to use the gas before being used in the
engine to generate this heat, as apparently was done in the trial
referred to in Engineering. My belief is that the difference between
the 36 per cent, shown to be necessary with the compression of the
peat to 70 per cent, moisture and the 45 per cent, shown to be attained
in practice, is ample to cover contingencies; but if it were not, then
drying by compression or exposure to 60 per cent, moisture, increased
efficiency of heat utilisation, air drying under cover after pressing, and,
finally, storage of air-dried peat harvested in good summers, put it, I
submit, beyond the possibility of doubt that there is obtainable from
1 ton of dried peat, or 10 tons of peat, in silu, about 1,000 brake-
horse-power hours as power, and that the fuel for this power will cost
nothing, the cost of getting the peat and extracting the moisture being
covered by the value of the sulphate of ammonia recovered.

One is, however, often met by the objection, What market is there
for cheap power generated on the bogs of Ireland ? I need not tell you
that with one-seventh of its limited area under bogs, very little of
Ireland is beyond the reach of economical electrical transmission of
cheap power from these bogs; that Ireland is not such an industrial
wilderness that there is no demand for cheap power and light in her
towns and cities ; nor, even if it were so, is Ireland so far from the in-
dustrial and distributing centres of Europe that cheap power, cheap
sites, cheap labour, and cheap carriage (for her bogs are traversed by
canals and navigable rivers) should not attract industries to which these
are essential.

A further objection may be raised. If this can be done with peat, it
can be done as cheap or cheaper with coal, and Ireland for cheap
power production will be in no better position as compared with
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England. This is not so for the following reasons : (i) peat is very
much more easily got than coal, and is not dependent on specialised
and highly organised labour for its mining ; (2) peat has no exportable
calorific value as compared with coal, and its value is, therefore, not
regulated by an enormous demand for purposes other than power
production; (3) peat has a very much higher percentage of fixable
nitrogen per thermal unit than coal, so that the return in sulphate of
ammonia for a given horse-power is greater. Peat has about 98 lbs.
and coal 60 lbs. to 70 lbs. per 10,000 B.Th.U.

I have confined myself simply to the demonstration of the possibility
of a power scheme from peat in which the fuel cost shall be at least
covered by the by-product value. If this be possible, I need not point
out to you the economic value to Ireland of her peat nor the industrial
possibilities for Ireland involved in its exploitation.




